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Background
Xanthan gum, a commercial microbial polysaccharide,
has many industrial applications, including the tertiary
recovery of oil, due to its unique rheological behavior (e.
g. high viscosity at low concentrations, pseudoplasticity,
solubility, stability over a wide range of pH values and
temperatures, compatibility with many salts) [1]. Its pro-
duction employs glucose or sucrose, which raises the
price of xanthan production. One way to reduce the
cost is to use cheaper alternative substrates, like residues
[2]. Biodiesel is included in this context because its che-
mical composition is susceptible to oxidation, which
decreases its capacity as a fuel, resulting in the possibi-
lity of organic residue accumulation [3]. Thus, biodiesel
conversion into xanthan gum by a fermentation process
is one alternative for reducing costs, since the substrate
is a critical aspect in its commercial production, and
also for minimizing possible environmental impacts.
Accordingly, the goal this study was to evaluate the
effect of soybean biodiesel as an alternative substrate for
non-food grade xanthan gum biosynthesis.
Methods
Experiments were carried out in a medium containing 2%
soybean biodiesel as a carbon source, supplemented with
0.01% urea and 0.1% KH2PO4, using sucrose as control
carbon source under the same operational conditions. In
order to obtain the polysaccharide, Xanthomonas campes-
tris pv. campestris 629 was inoculated in these culture
media and incubated at 28ºC, 200 min-1 for 96 h. All
assays were performed in triplicate. The recovered biopo-
lymer was dried for analysis. The apparent viscosities of
the gum solutions from biodiesel and sucrose were
measured in a concentric cylinder rheometer coupled to
a wash bath for temperature control (25, 45, 65 and
85ºC), with at a shear rate of 25 to 1000 s-1. Rheological
data were measured according to the Ostwald-de-Waele
model (μ = K (g)n-1), using a regression analysis to ascer-
tain the apparent viscosity (K, n, R2) [4]. The xanthan
FTIR analysis was obtained in the range 4.000-400 cm-1
in KBr pellets at room temperature.
Results and conclusions
The results showed that soybean biodiesel as an alterna-
tive carbon source supported xanthan production with a
yield of 12.89 ± 0.61 g × L-1. This biopolymer exhibited
a consistency index (K) of 937.3 ± 0.2 mPa.s and flow
rate (n) of 0.61 ± 0.01, and R2 = 0.99. These values were
similar to those determined for sucrose, the usual car-
bon source employed for xanthan gum production. The
apparent viscosity of xanthan from biodiesel presented a
similar profile when compared to gum from sucrose.
Regarding the FTIR analysis, both gums showed a simi-
lar spectral behavior, probably owing to the polymer
structural proximities. The results indicated that biodie-
sel is a potential and promising option as an alternative
substrate for the production of non-food grade xanthan,
due to the observed rheological properties indicated
through to K and n values [1,5]. However, fermentation
conditions need to be optimized in order to improve
yield in this polymer production.
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